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ABSTRACT 
The study investigated how the size offishing boat was related to the number and 
composition of gill nets, fishing grounds and the quantity and composition of fish 
catches. The overall number ofgill nets per boat increased with boat size from 20.9 ± 
2.3 nets in 5.0-5 .9 m long boats to 88.6 ± 11.8 nets in 11.0 - 11.9 m long boats. The 
proportion oflarge mesh sizes >127 mm also increased with increase in boat size from 
40.4% in 5.0-5 .9 m long boats to 100% in boats >10 m long. The majority oflarge 
boats m long fished in offshore waters targeting Nile perch. Their Catches were 
composed of97.7-100% Nile perch by weight. Boats <8.0 m fished in inshore waters 
targeting Nile tilapia. Nile tilapia and other fish species excluding Nile perch 
contributed 31 .0-59.9% of their catch by weight. The overall mean fish catch rates 
increased with boat size from 12.6 ± 1.9 kg in 5.0-5.9 m long boats to 78.2 ± 16.4 kg 
in 11.0-11.9 m long boats. 73 .6-89% ofNile perch caught by boats <8.0 m long were 
<50 cm TL, smaller than the legal minimum size allowed for harvest, whereas <17% of 
ile perch in larger boats were <50 cm TL. The size ofboat has an effect on fish 
catches and this could be an additional guideline to management of the lake' s fishery. 
Promotion of use oflarge fishing boats m long and putting restrictions on the 
number ofboats and/or mesh size ofgill nets of smaller boats would increase 
ecological and socio-economic benefits. 
BACKGROUND 
The native fishery ofLake Victoria comprised of a wide range of species such as 
tilapia, cat fish and haplochromines which have declined throughout the present 
century and are now very rare (Graham 1929, Jackson 1971 , Mann 1969, Ogutu­
Ohwayo 1990a, Okaronon 1994, Orach-Meza 1992). Commercial fishing on Lake 
Victoria began with the introduction offlux (cotton) gill nets in 1905 (Worthington & 
Worthington 1933). Since then, the gill net has undergone considerable modification 
with successive improvements in the material used and has remained the most 
important fishing gear on the lake. Uncontrolled fishing and the continuously declining 
gill net mesh sizes led to the total collapse of the native tilapia fishery (Jackson 1971). 
The establishment of the introduced exotic fish species, the Nile perch (Lates niloticus) 
and the Nile tilapia (Oreochromis niloticus) in the late 1970s and early 1980s 
rejuvenated the gill net fishery giving rise to high fish yields and most fishermen 
switched to larger mesh gill nets to harvest the large sized fish (Ogutu-Ohwayo 
1990b). For the Uganda sector of the lake, fish catches increased from 42,000 tons in 
1970 to 120,000 tons in 1990 (Kudhongania & Chitamwebwa 1995), fishing effort 
increased from 3,200 fishing canoes in 1972 to 8,000 canoes by 1990 (Okaronon 1994, 
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Tumwebaze & Coenen 1991). However, the fishery of the Uganda sector of the lake is 
showing symptoms ofdecline in annual yield from 132,000 tons in 1989 to 120,000 
tons in 1991 and 103,000 tons in 1994 despite the increase in fishing effort (Okaronon 
1994). Studies ofthe biology of the three current commercially important fish species 
(L. niloticus, 0. niloticus and Rastrineobola argentea) indicate that exploitation would 
be the main process to influence sustainability of increased catch levels in the future 
fishery of the lake (Balirwa 1989, Ogutu-Ohwayo 1988, Wandera 1989). 
The lake continues to have unlimited entry for the number of fishermen and fishing 
gears and there is gradual expansion of the fishing industry which can lead to economic 
overfishing and collapse of the new fishery if there is no guidance of fishing effort. The 
Nile perch and Nile tilapia fishery has attracted both local and foreign investors and a 
number of fish processing plants have been constructed further increasing the demand 
for fish. It is generally known that fishing effort on the lake has tremendously increased 
over time but the factors contributing to this increase have not been clearly defined. 
The overall objective of this study was to generate information needed for regulating 
fishing effort on Lake Victoria by determining the effects of the size of fishing boats on 
fishing effort in the gill net fishery of the lake. These effects were estimated by 
determining the quantities and mesh sizes ofgill nets carried; the fishing grounds; and 
the types, quantities and sizes of fish caught by fishing boats of different sizes. 
Study Area 
The study was conducted on six selected fish landing sites on Lake Victoria (Fig. 1). 
They represented the eastern, central and western parts on the Uganda sector of the 
lake. Two landings were selected in each part of the lake: Masese and Lingira in the 
eastern part; Kasenyi and Bugonga in the central part; and Kasensero and Lambu in the 
western part. 
Sample Size 
Sampling was done on eight different days at each landing site from November, 1996 
to August, 1997 covering 519 boat days: 46 boat days at Lambu, 95 boat days at 
Bugonga, 87 boat days at Kasenyi, 105 boat days at Kasensero, 114 boat days at 
Masese and 72 boat days at Lingira (1 boat day = a sample unit of one fishing boat in 
one day) . 
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Fig. 1 Map of the northern portion of Lake Victoria showing the landings sampled. 
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Figure 2. Mean number of gill nets carried by fishing boats 
of different sizes. 
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Kasensero carried more nets. The overall mean number of gill nets per boat increased 
with increase in the size offishing boats from 20.9 ± 2.3 nets in 5.0 - 5.9 m long boats 
to 88.6 ±11 .8 nets in 11.0 11 .9 m long boats. One way ANaVA on 10glO gill net 
counts showed that the difference in the overall mean number ofgill nets carried by 
boats of different sizes was statistically significant (F6,499 = 124.1782, P< 0.05) 
The occurrence of small mesh sizes, 76 mm (3 inch) - 127 mm (5 inch) decreased with 
increasing boat size from 59.6% in 5.0 - 5.9 m boats to 2.0% in 9.0-9.9 m long boats 
and were absent in larger boats (Fig. 3). 95% - 100% of the nets in boats of8 m and 
longer were ofmesh sizes greater than 127 mm (5 inch) . 
Boats less than 7.0 m long fished exclusively in inshore waters (Fig. 4). The percentage 
of boats fishing offshore increased with increase in boat length from 7.1% for 7.0-7.9 
m long boats, 60.6% for 8.0-8.9 m long boats, 90.5% for 9.0-9.9 m long boats, 99.0% 
for 10.0-10.9 m long boats to 100% for 11.0-11.9 m boats. 
The catch rates ofgill netting fishing boats at Masese did not differ much for boats of 
different they ranged between 9.2 ± 2.2 kg in 5.0-5.9 m boats and 10.1 ± 4.3 kg 
in 7.0-7.9 m boats (Fig. 5). There was a slight decline in mean fish catch rate with 
increase in boat size at Lingira from 12.7 ± 3.0 kg in 5.0-5.9 m boats to 8.3 ± 3.0 kg in 
7.0-7.9 m boats. The mean catches of boats below 9.0 m long at Bugonga ranged 
between 18.8 and 22.0 kg except for a slight pick of27.1 ± 6.0 kg in 6.0-6.9 m boats. 
At Kasenyi, Lambu and Kasensero there was steady increase in fish catch rates with 
increase in boat size as follows: 9.69 ± 5.8 kg in 5.0-5 .9 m boats to 56.0 ± 28 .2 kg in 
10.0-10.9 m boats at Kasenyi; 10.6 ± 7.8 kg in 7.0-7.9 m boats to 53.7 ± 19.1 kg in 
11.0-11.9 m boats at Lambu and 51.6 ± 17.7 in 9.0-9.9 m to 94.1 ±22.1 kg boats at 
Kasensero. The overall mean fish catch per boat increased with boat size from 12.6 ± 
1.9 kg in 5.0-5.9 m long boats to 78 .2 ±16.4 kg in 11-11.9 m long boats. However, 
there was only a slight increase of 12.6 ± 1.9 to 14.1 ± 2.6 in boats 5.0-5.9m to 7.0­
7 .9m long boats respectively. One way ANOVA test on log10 weights of fish showed 
that the difference in the overall mean weight of fish landed by fishing boats ofdifferent 
sizes was statistically significant (F6,513 = 15 .0367, P<0.05). 
Nile perch (Lates niloticlIs) contnbuted 81.3% to the overall fish catch by weight 
followed by Nile tilapia (Oreochromis niloticus) 14.5% (Fig. 6). AlI other fish species 
that were recorded in the catches (Clarias sp, Tilapia zilli, Mormyrus sp, Protopterus 
sp, Synodontis sp, Labeo victorianus and Bagrus docmac) contributed only 4.2% by 
weight. In boats <8 m long L. niloticus contributed 40.1 - 69.0%, 0. niloticus 18.3 ­
48.9% and other fish species 9.0 - 12.7%. Larger boats landed only two fish species, L. 
niloticus contnbuting 97.7 - 100 % and 0. niloticus 0 - 2.3% of the total catches by 
weight. 
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Figure 4. Proportions of boats of different sizes fishing 
inshore and offshore. 
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Large boats generally landed larger fish than small boats (Fig. 7&8). 83-95% by 
number ofL. landed by boats 8.0 m and longer were greater than 50 cm total 
length whereas only 11-27 % ofL. niloticus in boats less than 8.0m long were greater 
than 50 cm total length. Similarly, 0. niloticus specimens landed by large fishing boats 
were generally larger than specimens landed by small fishing boats. 
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DISCUSSION 
The size of a fishing boat strongly reflected its fishing characteristics in terms of 
number and mesh size composition of its gill net fleet, the fishing ground, the total fish 
catches, the fish species composition of the catch and the size composition of the fish 
caught. 
Boats less than 7.0 m long carried a similar number ofgill nets of similar mesh size 
composition, fished exclusively in inshore waters, landed more or less the same overall 
mean total weights offish of similar species composition (Figures 2-6). The fishing 
characteristics of 7.0-7.9 m long boats were intennediate between small and large 
boats. They carried more nets composed ofbigger meshed nets, a few boats (7.1%) 
fished in offshore waters but they landed more or less the same overall weight of fish 
as the smaller boats although their catch was dominated by Nile perch as in bigger 
boats. 
The size composition by Total Length (TL) ofNile perch landed by boats 5.0 - 7.9 m 
long was similar with a slight bias to bigger sizes with increase in boats size and the 
occurrence of larger Nile tilapia also increased with boat size among these boats 
(Figures 7&8). Larger fishing boats of8.0 m and longer had similar gill net mesh size 
composition and fish species composition but their overall mean number ofgill nets 
and mean weight of fish landed increased appreciably with increase in boat length. The 
percentage ofboats fishing offshore also increased with increase in length ofboat 
(Figure 4). 
There is, therefore, a direct influence ofthe size of a fishing boat on the spatial 
distribution of its fishing operations, its target fish species and fish sizes. Small boats 
<7.0 m long and the majority ofboats 7.0 - 7.9 m long boats were restricted to the 
inshore waters and used small gill net fleets composed ofmainly small mesh sizes 
mm (5 inch). Although they seemed to target Nile tilapia which contributed 44.2 ­
48.9% by weight of the catches in 5.0 - 6.9 m long boats and 18.3% in 7.0 - 7.9 m long 
boats, they made substantial catches ofNile perch (Figure 6). All other fish species 
(Clarias sp, Tilapia zilli, Mormyrus sp, Protopterus sp, Synodontis sp, Labeo 
victorianus and docmac) recorded in the catches were rare contributing <13% 
by weight in boats <8.0 m long and absent in larger boats. 77.6 - 89% ofNile perch in 
boats <8.0 m long 50 cm TL as compared to < 17% in larger boats (Figure 7). 
In Lake Victoria, 50% ofmale and female Nile perch mature at about 50 cm TL and 
80 cm TL respectively (Hughes 1992, Ogutu-Ohwayo 1994). The sex ratios of the Nile 
perch population in the lake are male biased (Ogutu-Ohwayo 1994) therefore males 
dominate the catch and there may be little harm to the fishery by harvesting Nile perch 
>50 cm TL. 
Nile tilapia catches were common in boats less than 8.0 m long, which fished in inshore 
waters (Figures 4&6). tilapia in Lake Victoria is largely found inshore, thriving 
best in waters less than 10m depth and restricted to waters less than 20 m depth 
(Kudhongania & Cordone 1974, Okaronon 1994). This is the habitat that was 
previously occupied by the indigenous tilapiines 0. esculentus and O. variabilis 
(Graham 1929). 50% ofmale and female Nile tilapia in the lake are mature at about 18 
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cm and 24 cm TL respectively (Balirwa 1998). 93 .6% by number of all the Nile tilapia 
recorded in the catches were above 25 cm TL, large enough to be part of the breeding 
stock. This size ofNile tilapia 25 cm TL) is suitable for harvest with moderate 
fishing effort. 
Ecological implications of the observations 
Predation by Nile perch and fishing are among the most important regulators of trophic 
dynamics in the Lake Victoria ecosystem. Therefore, stability of the lake's fishery 
largely depends on the nature of interaction between Nile perch and man, through 
fishing . Schindler et. ai. (1998) using bioenergetic modelling show that the potential 
effects ofNile perch predation in the lake' s food web are sensitive to the way in which 
fishing effort is allocated in the gill net fishery. They demonstrate that intensive harvest 
ofjuvenile Nile perch using small mesh size gill nets and beach seines would lead to 
recovery ofhaplochromines and other fish species preyed on by Nile perch. Recovery 
of haplochromines and increased fish species diversity has occurred in Napoleon gulf, 
Mwanza gulf, Winam gulf and other regions ofLake Victoria where fishing is locally 
intensive (Kitchell et. al., 1997). However, conserving the remnant species flock of 
haplochromines cannot be the primary goal but should depend on the success of the 
Nile perch because it would drastically reduce fishery yields and diminish economic 
benefits to the people who depend on the lake' s fishery resources (Kitchell et aI. , 
1997). 
Nile perch up to 50 cm TL in Lake Victoria feeds predominatly on invertebrates, 
especially, the prawns Caridina nilotica and dragonfly nymphs thus playing a beneficial 
role of converting invertebrates into a consumable commodity, fish (Ogutu-Ohwayo et 
ai. 1996, Ogutu-Ohwayo 1994). It then shifts to a predominantly piscivorus diet 
comprising ofR. argentea, juvenile Nile perch, Nile tilapia and haplochromines after 
about 50 cm TL, thus, destructive to biodiversity and economically wasteful. 
The 50 cm TL which corresponds with the size at which male Nile perch start maturing 
is the right size for the onset of intense harvest ofNile perch using large mesh size gill 
nets. This is because perch has enormous fecundity, a male biased sex ratio and its 
juveniles depend on mainly invertebrate food (Ogutu-Ohwayo 1994). Harvesting Nile 
perch at this age would reduce the extent of its piscivory effects thereby fostering 
survival of its juveniles and its prey fish species as predicted by Kitchell, 1997. On the 
other hand, intense harvest ofjuveniles using small mesh gill nets and beach seines 
would diminish the productive potential of both predator and prey populations through 
recruitment overfishing. Schindler et al. 1998 predicted that maximum fish harvest and 
substantial reduction in Nile perch predation effects would result from minimum gill 
net mesh size restrictions between 152 mm (6 inch) and 254 mm (10 inch). Boats 
m long used this gill net mesh size range that has both ecological and economic 
benefits (Figure 3). Boats <8.0 m long used gill net fleets with a large component of 
nets <152 mm mesh size and landed substantial quantities ofjuvenile Nile perch 
(Figure 7). If this phenomenon continues, it could be ecologically beneficial in the 
perspective of regaining the lake' s biodiversity, but would be extremely wasteful 
economically. 
The Nile tilapia catches contained a good proportion ofmature fish >25 cm TL but the 
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popular method of fishing was the active operation of gill nets. This is done close to 
the shoreline in the nursery grounds targeting the brood stock hence ecologically 
unsustainable. 
In the interest ofmaintaining ecological balance and attaining increased sustainable fish 
production it is illegal in Uganda to fish on Lake Victoria with gill nets < 127 mm (5 
inch) mesh size and all forms ofactive fishing are prohibited. It is also illegal to catch 
ile perch <48 cm TL and Nile tilapia <25 cm TL which are caught in the smaller 
meshes. However, these regulations have never been fully implemented as these 
practices continue. This calls for fresh management strategies to address the apparent 
long term ecological and economic consequences these practices may cause to the 
fishery. 
Socio-economic implications of the observations 
Ecological considerations show that the total biomass ofNile perch will be reduced if 
fishing for juveniles depletes the population before growth allows accumulation of 
biomass by a cohort. Thus the fishing ofjuveniles will substantially diminish the total 
yields hence diminishing income to the fishers. Nile perch cm TL is preferred by 
fish processing factories and fish mongers, it fetches a price 2-5 times higher than the 
price offered for an equivalent weight of smaller Nile perch. Thus price per fish would 
be much greater if the Nile perch were allowed to grow. Similarly for 0. niloticus, 
adult tilapia commands the highest market price. 
The majority of fishers on Lake Victoria cannot meet the costs required to fish in rich 
fishing grounds offshore. Successful fishing in offshore waters for large Nile perch 
requires a large number of nets of large mesh sizes which are more expensive than the 
small mesh size gill nets, a large boat, an outboard engine, fuel, and a large number of 
crew (Figures 2-4). This is a heavy investment before one starts to fish for the desirable 
sizes ofNile perch that fetch a good price which ordinary fishers cannot afford. This 
implies that the undesirable fishing practices ofthe ordinary fishers using small boats 
<8.0m long will continue and unless corrective measures with socio-economic 
considerations are put in place. 
Conclusions 
The larger the boat the more nets it carries and the more fish it lands. The spatial 
distribution of fishing effort also depends on the size of a fishing boat. The size of boat 
could, therefore, be an additional consideration when setting up management 
measures. 
Large motorised boats m long) fish in offshore waters targeting large Nile perch 
>50 cm TL. Boats <8.0 m long which are mainly manually powered, fish in inshore 
waters targeting Nile tilapia and small Nile perch cm TL. 
Rational management of the Nile perch fishery ofLake Victoria would require 
promotion ofuse of large motorised boats that land desirable sizes of fish and putting 
restrictions on the number ofboats and/or mesh size ofgill nets of small boats that 
operate in inshore waters and land mainly immature fish. This would maximise both 
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ecological and socio-economic benefits in the fishery. 
The management of the 0. niloticus fishery should focus on discouraging the active 
operation ofgill nets, preventing increase in the number of boats operating in inshore 
waters and preventing further reduction ofgill net mesh sizes. 
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